New selective glucocorticoid receptor modulators reverse amyloid-β peptide-induced hippocampus toxicity.
In Alzheimer's disease (AD), cognitive deficits and psychological symptoms are associated with an early deregulation of the hypothalamic-pituitary-adrenal axis. Here, in an acute model of AD, we investigated if antiglucocorticoid strategies with selective glucocorticoid receptor (GR) modulators (CORT108297 and CORT113176) that combine antagonistic and agonistic GR properties could offer an interesting therapeutic approach in the future. We confirm the expected properties of the nonselective GR antagonist (mifepristone) because in addition to restoring basal circulating glucocorticoids levels, mifepristone totally reverses synaptic deficits and hippocampal apoptosis processes. However, mifepristone only partially reverses cognitive deficit, effects of the hippocampal amyloidogenic pathway, and neuroinflammatory processes, suggesting limits in its efficacy. By contrast, selective GR modulators CORT108297 and CORT113176 at a dose of 20 and 10 mg/kg, respectively, reverse hippocampal amyloid-β peptide generation, neuroinflammation, and apoptotic processes, restore the hippocampal levels of synaptic markers, re-establish basal plasma levels of glucocorticoids, and improve cognitive function. In conclusion, selective GR modulators are particularly attractive and may pave the way to new strategies for AD treatment.